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Date of Test: 8 December 1959 

(C) ABSTRACT 

A 29.3 x 29 GOER type tire, with rln asseidJly welded to • aodlfled 
hub, was mounted on a 240-iaB howitzer carriage.   Testa «era conducted 
using an electronic mine to establish the ground pressures produced 
by the GOER tire loaded with 16,250 pounds.    Later the tire WM towed over 
an Ml$ land mine under the same load condition.   All testa proved conclu- 
sively that tires of this type, when loaded with 16,050 pounds, will 
produce ampla pressure to detonate an M15 mine, and thst the vehicle using 
this tire would be Imobillzed by the resulting detoostlon«      r C ^ 
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Figure 1 (U): GOER Tire Mounted on Teat Rim with Modified 2UO-wi Hüb 
Assenbly. 

mm» 

Figure 2  (C): GOER Tire after Detonation of M15 I«od Mine. 

vm^fmmm*^. 
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1.   (U)    IMTRQDOCTICK 

The Ordnance Tank-Automotive Command authorized the shipment of six 
29.5 x 29 earthmover tires from Code A to Development and Proof Service» 
for testing.    These types of tires are used on the Truck,  Cargo,  Logistical, 
High Nobility, 15 -Ton, k x k, XM3^7 and the Truck, Tank, Fuel, Logistical, 
High Mobility, 15-Ton, k x k, XM3M) GCBR vehicle manufactured by Code B. 

Generally these vehicles were constructed from commercial earth- 
moving equipment components except for the cargo bodies and sufficient 
sheet uetal to produce flotation in water.    Each vehlcJe consists of two 
units:    the tractor and a trailer cargo or tank body. 

Ihe purpose of this test vas tvo-foid: 

a. To determine the ground pressure exerted by the QCER 
tire wien loaded with 16,250 pounds. 

b. To move the GOER tire, loaded with 16,250 pounds, over 
an M15 mine and evaluate the damage produced. 

2.   (U)    DESCRIPTION OF MMCKRIBL 

Earthmover tire» as manufactured by Code A are fabricated in two 
general types:   nylon rock grip excavator, vide base, and nylon ground 
grip, wide babe.    These tires axe readily identified by the «ppaaranee 
of the tread. 

Statistics for earthmover tires (Code A) are given in Table I. 

Tires received for testing ware in various degrees of «ear and all 
appearrd to have survived severe usage,   übe tire   selected for testing 
was a iS-ply -ylon ground grip (wide base).   It was chosen because the 
tread was more even and the easing vas in good condition.    Two rim 
asseafclies, tube type, for 29.5 x 25^00 earthmover tires, six tubes and 
six flaps ccapLsted the test equipment from Code A. 

Other test equipment eonsleted of the following:   Mine, AT, BE, 
Cooposition B-Loaded, Heavy, N15, Fuze, Nine, AT, M603; Activator, Ml, 
Lot LaP-lU-150; Nine, electronic - a special instrument for recording 
pressures exerted on mine; towing vehicle, NWJ tank. 
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Flgu« 3 (U): 2M)-i« HowltMr Carrl^a Modified to *• •• »it V^hicl.. 

Figure If (U): Machining Qpermtlon 
oa ModlficatloD of ZkO-ma Wheel Disk 
and Flaagea. 

Figure 5  (ü): QOSR Tbet Rim Bate. 
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This unit was then welded 1/2 inc!'l from the inside edge of the GOER test 
rim base, allov.i.ng it to extend approximately J2 inches beyond the outer 
edge of the 240-mm flange . 'lhe::-e "Were no !llodifications on the test rim except. 
the above-mentioned welds. 

'1\lbes, flaps and tires were easily installed on the rim (Figure 6) 
by tvo men usins a fork lift. 'The tires were then inflated to 20 p!'li air pres­
sure and the wheels were ins called on the 240-nm carriage. 

Figure 6 (U): Mounting ot GOER Test Rim and 240-JDr. Wheel. 

A bar clevis, detachable at both ends, was welded t o the front aY.le 
housing at one point and to the main structure of the 240-mm carriage at the 
other end. This was done to maintain rig1d1 ty for the front 'Wheels while the 
vehicle was towed rearward. 

The right front wheel, mounting the GOER test tire. \laB placed on a 
Fairbanks platform scale. Wad weight on this .,ire, before add1ti.Jtl8.1 weight 
was adc!ed, was 9,500 pounds. A 96- by 72- by 10-inch armor plate- was loaded 
onto the trails of the carriage and r.Ldjusted to produce 16, 250 pounds ;,f 
"Weight on the test tire. This plate was theu "W""l.ded to the trails to insure 
load stab ill t;v. 

8 
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3.1.2 Employment of tha Electronic Teit Mine. 3he electronic test mine 
Is an Instrument used to measure and record pressures exerted on the mine 
(Figures ? and 8). Tbe  device utilized for this test vas a duplicate o* 
txu M15 mine. Nine Individual readings were taken, eight of vhich were with 
the top of the mine 3 inches below ground level. Loose earth was placed 
over the mine to fill the 3-inoh space. "But  ninth measurement was token at 
a 1-inch depth, with 1 inch of loose dirt over the mine. Tire pressure at 
the start of this testing was 20 pel hut after the fourth recording the air 
pressure vas reduced to 17 pei. This was done with the approval of the 
Ordnance Tw k-Automotlve representatives vho were witnessing the test. 

Towing the 2U0-IIID carriage was accomplished by on Nbd tank using 
a 60-foot cable. 

3.1.3 Employent of the MIS Mine. An M15 mine is a heavy antitank 
service mine intended for use against heavy tanks. Hie complete mine con- 
sists of a high-explosive-loaded mine body fitted with an M220 booster and 
M603 fuze. The M603 antitank mine fuse functions uben the pressure plate 
depresses, thereby reversing the Belleville springs and causing the firing 
pin to be driven into the high-explosive detonator. An electric detonator 
was assembled into the activation well, In the event of a misfire. The 
force (pressure in pounds) needed to activate the M15 antitank mint» is 
approxinately 350£ $0 pounds. 

OSw QOBR test tire «as towed over the alas so that the ocuter of 
the tire tread «as aligned with the center of the Bias. 

3.1.4 FhctomMiiy. Ordnaaoe Tuik-Autoaotive Co—sni fundshed a 
photographer to f 11« tl» events in motion. Jn addition to the actual tatt- 
ing another MS aim «as detonated electrieally and its funetioning recorded 
by the eaaera for use as a oonpaplaoa of the explosive foroea exerted «bra 
this functioning was uniapided by the tire or other aaterial. These notion 
pictures «ere retained by Ordnance Tank-Autcaotive Cosnnnd personnel. Still 
jtootographs «ere taken throughout the preparation'and testing by Developasnt 
and Proof Services. These nay be found throughout this report. 

3-1.5 Soil Ssaples. Soil samples «are taken at three points along a line 
where testlag «as conducted, to give a general idea of tha terrain and soil 
conditions. 

CONfloENTIAL 



Figure 7 (U): Recording Equipment used in ConJunction with thet Electronic 
Test Mine. 

Fir .ll'e 8 (U): 'lhe F;lec1.ronic Test Mine. 

10 
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3-2    Result» 

3-2.1   Electronic Mine.    The electronic mine indicated that the pressures 
exerted by the GOER tire vere as giveu In Table II. 

Tabla II. Pressures Exerted by Tire 

Test Depth, Pressure KxerteA on Mine, 
Run in. 

3 

Tire Pressurej 

20 

Hl pal 

1 810 
2 3 20 915 

^3 3 20 800 
\ 3 20 870 
5 3 17 76c 
6 3 17 m 
7 3 17 7U5 
8 3 17 Lost« 
9 1 17 Losta 

Notes:    alMtruBent, failure. 
b,>un No. U had aids valla of the bole essentially vertical. 

All other eaplaceasnts ware aloped at an a igle of k'j degrees. 

3.2.2   Ml*) Mine,   ühe M15 nine detonated fron pressure everted by the 
>, wich' GOBR tire, vulch vaa destroyed beyond use.    The crater aade by this deto- 

nation ana 10-1/2 feet in diaaeter and kk inches at the deepest point. 
The bottoa third of the tire nearest the blast ma abredded and ton Into 
many snail pieces «bile the tvo-thirda remitting ana thrown 107 yards to 
the rear (Figure 2).   Tbe rin base, Incluilng the 2l»0-nB disk, ana torn 
from the vehicle and was throvn 28 feet fro« the point of detonation 
(Flgurea 9, 10 and 11). 

■ 
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Figure 9 (C) : Dai!Bf9'd Flange in erater and GOER Test Rim 28 teet trail 
Crater. 

Figure 10 (C): Slight Damage Incurred by other GOER Tire and Test 
Can-iage . 

12 
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Figure 11 (C): GOER Test Rim Base with Part at 24o-mm Disk. 

3·2·3 Soil Sa;.tples. Soil sample data are given in Table III. 

Table III. Soil Sample D&ta 

Tare Gross Dry 
Weight, Weight, Weight, 

~ grams &!!!! ~ ! Moisture 

1 l.o4 59.82 49.96 20.1 
2 l.o8 59·59 4o.52 48.2 
3 0.84 59·46 49·33 20.8 

3·3 Observations 

A GOER tire an the lett front wheel approxi.mate~ seven teet trail 
the blast remined serviceable. The 24o-m howitzer carriage, excey; that 
area adjacent to the test wheel, showed very little ~· This eeea ·to 
i:ldicate that the test tire absorbed much of the shock ot the explosion. 

4. (C) CONCWSI Cfi 

I~ i s concluded that a GOER tire 1 when load.6d w1 th 16,250 pounds, 
will exert ample pressure to detorJAte an M15 mine and that any vehi~le 
using this type tire would be 1mmob111~ed by the resulting detonation. 

13 
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C 0 P Y/tsp APPENDIX A 

Test Authority 

I ).-.-;•'3. WORK OH[d!Jl 
DJlr.l!v /jar /2?_241:J 

fU8-T.e: 
14 October 19~.i9 

2. tR<JJ: q.. vocument. ·control no. 
Aberdeen Provi.ng Ground I OTAC, omx-RP.4 0·-l-0~052-o41-041-1 
,\berdeen, Maryland ·-

5· CJ4S CODE AND TITIE: 

5510.l2.24oA0.01 Truck, Cargo, 15 Ton, XM437 
6. App~opriate . Accounting Class. of ?.a. lb. Quantity f. Un1 t d . 'l'otal 

Funds ( tc be ) Made Available : lU.er:ents Unit Cost Cost 

21X2040 005-4211 P55~0 
~or 
Increase N/~ N/A 6~000.00 
~rease -- -~-=-Current B/A B/A 6,000.00 

- I Tol.el'&ZaCe Per Para l.d6 

8. l)!rformance of the Folloving Work is Authorized (SUbJect to Availability 
~Funds) · 

'Ibis AVS is issued to Authorize 'l'estin8 Conducted by DevelopDent 
8Zld Proqf Services, ORDBG-DPS-TV in ~cordance with the t'olloving Test 
Directive. 

TB8! Dll<IC'l'IVB 

TITIB. Mine Evaluation ot a aam Tire. 

OBJBCTIVE: ~ determ1nat101l or the ettects. ot the !il5 JUDe Oil a 
movin8 GC8R veh.icle with tbe O<BR Tiree. 

DESCRIPl'IOlf: Code A, Akron, <Jlio, will sh.ip six Gam tires, six 
tubes, two r1Bia aDd cme rim aDd lug drawing to 
Aberdeen Proving Ground for use on tb.e ll1De v.ogram. 

PROCKOCmB: Aberdeen Proving GrouDd will perform tbe folloving: 

9. DBLl.VDI ecB:IOOIB & IE'l'J0.'1'ICGS 

10. DC""· . . 
:roR USB BI AII)JIISfUCB ll. AJ1.l'BOBIZKD BY: 
l2. COI'.rJW.'T AC!I<liS 14 October 1952 W. R. 8WlmOR 
a. DMS Mri IJ.Y9ed If~ 
b. 1ftiiBIR 
c. AMOOll'l' LsL w. B. SveDOr. 

Sigaature -
Chief, ~-RP. 4 - ,. 

A-1 



COP Y/tup 
CMS CODE 5510.12.2»»OA0.01 
DCH 0-l-0-052-0>HrO»H-l 
Page 2 of 2 Pages 

a. Insert one txjbe Inside of one QQBR tire and place on rim. 

b. Modify one 2kCH trailer and Install GOER tire assenbly on vbecl 

c. Tire will be Inflated to 20 pounds psl pressure. 

d. SlBulate GOER Tire loading of 16,250 pounda (one tire). 

e. Take pictures of tact rig parlor to testing. 

f. Determine the ground pressure of the OOKR tire utilizing electric 
mine equlpnnt. 

g. Make necessary fixtures to move the vehicle so that OOKR tin 
will passover an M15 mine located on the ground. 

h.   Hove OOKR tire over 111$ nine.   Ivaluate dnaag» and take picturea. 

OIAC will send photographer to Aberdeen Proving Oround to tste noring 
pictures of ccnplete testa. 

lbs extra OOB tires, tubes and rln are to be beM at Aberdeen Proving 
Oround pending additlooal -testing. 

It is requested that this office be notified in advance of scheduled 
firings to permit attendance by the Project Saglneer and photographer. 

I 
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RR RUETGH 

DE RUECIA ¢4 

ZNR 

R 271545Z 

FM COUSAORDARS'£'tAL CEHTERLlNE MICH 

TO COABRRDEBNPG MD 

DA GRNC 

BT 

DATE : 27 NOV 59 
ACTION : D&PS 

UNCU.$ 'IT224f¥ FOR ORDBG-DPS-TU W PIBSS FBCM OmlfC-l<DU SPil«) 

REF TElEPfi\l~ CONVBRSATICB BE'1Y.BKN W PIBSS CR ABBRilDR PROVIBG 

GROUND AND t! SPI~ OF (JrAC ON M NOVI!MBBR 1959, R!GARDDfG GOD TIRB 

'!'EST DIRI5CTIYE. 

PARAGRAPH F SHOOID BE REVISED TO READ, "DB'lmma:D TIIB GROUID 

PRBSSURES fY THE GOER TIRB WITH BI&'TRIC Milf!.ABll'.l' PLACBD 3 D'CBBS, 

2 INCHES, 1 DfCH A1'ID ¢ INCH'~ BEIDW GROORD BURl" ACE 

PARAGRAPH G I.OOA1'ION ClF Ml5 MIRE SHOOID READ 3 DCJIES JmiDW SURFACE 

ADD PARA':''RAPII I D' MINE DOBS B<lr DAMAGB TIRB RIPZAT PARA R 

~ PARAGRAPH J IF T'IRB IS STILt IRTAC'l', RBPEAT PABA R wrm MIIB 

2 DCRBS TBD' 1 IlfCH Aim PiliALLY ¢ INCHES BlUM SUR'ACE , 

m 

~ Tl'224f¥ OI-<DBG-DPS-TU ORIMC-RDU M 1959' 3 2 l ¢ Ml~ 3 2 1 ¢ 

27/1548Z 

A-3 



---- -- ·---------

APPENDIX B 

I.etter Report 

:'r ~vbi te/vm/42255 

r· ~ . ' l 
' I 1'1 ,.. ., · ' 

SL"D.T8CTa netermin.ation of Londo Imposed on the m 5 f,line by 00l:!t...ll'ype 
Low Proooure Tiros 

TOa Chi e ot Ordnanoe 
Department o tho ~ 
Washinaton 25, n. C. 
A'M'Na ORDTS 

1. On 6 Deoomber 1959 personnel ot the Infantry and Airornft Wea­
pons D1v1aion parUoipated in teota of GO!m-Type t1reo by obtaining 
lo&do imposod on the presaure plate ot the 1notrw~onted ~5 antitank 
mine. 'l'bie intomaUon was obtained at the roque at or personnel ot 
Automotive D1v1RiC1t, ne"clopment o.n4 Proof Serrioea. Peroonnel ot tile 
Ph7aioal Test Labo~tG~ pro.ided the instrumented mine and aasooiatod 
recorder, operated the 1notrumentat1on, and reduced the data. 

2. '.a:he tire uUU&ed tor the testa Yna o. 29.5 x 29 aiBe ot 16-
Pl3' rat1na which io normall7 1ntlatod to 25 psi and rntod to oarry a 
maximum p~loBd or 18,600 pounda. The dia:neter ot a nO!! tire ot thie 
t~;;, !s approrlmstel7 74 inoboo. tline teat 1"\lM wore ma.do over tbo 
inatrumontod tr.inett tour at a tire preeQUI'e ot 20 poi, and tift at a 
pre"\'lUN ot 17 psi. Onl7 the first a~n runs are hore ocmoid.eftd, 
because M inotrw:aentation failure 4)00Url"ed aftor the oevanth l'WI• 
'l'bo mine waa 81'!1plaoed in a hole app%'0Xlmatel,y eight i nahea deep to p%'0-
Vlde three 1nohoe of eart.h cover OYOr the id ""-Ct pressure plate. Por 
'Run Number 4, th., 1111ne wee fXIll)laoed in a ho e \11th eaoenUaU7 verii­
oal eldewalla. 'l'be oidewo.lla of all other eraplaoementa WH eloped at 
an ansle or ~pprozimatoly 45 degrees. Qroso load on the tire ff¥1' thee• 
tea'\a waa 16,250 pounds. The following load data waa reoerdedt 

'I' oat 'r1re Preaa~~ 

Run PreiiSUI"8 Plato Lo1..l 

l!.2a.. (nil (pounM) 

l 20 810 
2 20 915 
3 20 800 
4 20 870 
5 17 760 
6 17 775 
7 17 745 
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O!tD.Th'l-DPs-TI 
sun.n.;c~a Deteroination or toadA I!QlY.)sod on the ~U5 ~tin~ by ao.:m-'Jiyge 

Low Presauro T1ros 

). A aanple reoordod 'trace 1e 1noluded aa InoloDUN 1. It 1• ot 
intereat to note th&t the prenou.r. plate load rises to a rn1rm~~~t anct 
romoifts there ttn> an a.ppreo1abl~ period ot time. This t..:ae appears to 
bo the tetal time thBt the preaaure plate ot the llllne ia t ~ 117 oanrecl 
b¥ the t1re. At hiaher 1ntlat1on prea8U1"0a, the duratto~ ot ~· mu:l• 
!llllll load ahould deoreaae (tor ~ apeo1t1o vehicle aped). 

rem Tlll~ mru::cTO;ta 

con tuntahed• 
ftoat~ AneDa1, CDJB 

Alltamotiw D111.d.oa, 1'6P8 
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A.PPEND!X C 

Distributic,n 

NAMF. AiiD ADDRESS 

Chief of Ordnance 
Department o£ the Anrry 
Waahington 25, D. c. 
At+.n: ORDTB - Mr. Koehler 

ORMW 
ORDlT 
OP.Dnl 

C~ding C'.ren~ral 
Ordnance Tank Auto. r.OI:I!::llld 
Detroit Arsenal 
Center Line, Michigan 
Attn: OJUX:-R 

OIIIIE-BBW. 2 Jlr. JJ.arshf'ie ld 
Oli!IC-181.1 Jlr. Sal.ter 
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